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(57] ABSTRACT

A drill pipe transfer arm supports the bottom portion of
a dnll pipe and positions it in relationship to the drill
string to permit angle drilling with a tilted drill tower.
The transfer arm is uniquely suited to circular carousels
and features a drill pipe conforming saddle which per-
mits close-quarter operation with a packed carousel.

7 Claims, 3 Drawing Sheets
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DRILL PIPE TRANSFER ARM FOR ANGLE
DRILLING

This application is a file wrapper continuation of 3
application Ser. No. 199,718, filed May 27, 1988 now
abandoned.

BACKGROUND OF THE INVENTION

A limitation arises with drill rings having on-board 10
drill pipe storage devices (otherwise known as carou-
sels) when it 1s required to drill a hole at some orienta-
tion other than vertical. In a typical drill rig, the carou-
sel is located within .the tower structure and during
angle drilling, wherein tower itself is tilted at an angle
to accomplish the drilling by lining up with the drill
string, a problem of supporting and aligning the lower
end of the drill pipe has occurred.

The limitation referred to above occurs when taking
drill pipe out of the carousel to add the drill string al-
ready in the hole. While the top of the drill pipe is
attached to the spindle of a typical rotary head the
lower end of the drill pipe will still be lying in the car-
ousel due to the angular orientation of the tower and the
effect of gravity. This condition is shown in phantom in
FIG. 1. To resolve this situation some means must be
provided to lift the lower end of the drill pipe and bring
it in line with the drill string. '

SUMMARY OF THE INVENTION

The present invention overcomes the limitations set
forth above by providing a new and improved means of
supporting drill pipe in angle drilling apparatus and
assisting its transfer from the carousel to the drill string. 15
This is accomplished in a drill pipe transfer arm for
angle drilling comprising a lever arm -having pipe sup-
port means at one end and a pivot means at its other end;
and means for rotating said lever arm about said pivot
means to traverse said pipe support means from a posi-
tion where said drill pipe is stored in a means for storage
to a position in alignment with a drill string.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an elevation view of a typical drill rig
in an angle drilling position.

FIG. 2 shows a perspective view of the transfer arm
at the carousel lower table showing details of the arm

construction and the special rod cups utilized with the
present invention. '

FIG. 3 shows a plan view of the carousel transfer arm
and drill string in relationship to the tower structure.

FIG. 4 1s a schematic elevation showing alignment of
the rotary head in three positions relative to the drill
string.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1 a typical drill rig capable of
angle drilling is generally designated by reference nu- 60
meral 1. Such drill rigs typically comprise a propulsion
means such as a truck 2 or crawler (not shown), a tower
3, supported on a drill rig base 4, and having means 5
such as a hydraulic or pneumatic cylinder to elevate the
tower about a pivot structure 6. A power pack-7 is
provided to supply hydraulic fluid to the lifting cylin-
ders and rotary head 10 shown mounted on the tower.
A drill pipe 8 is shown connected to the rotary head 10.
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Referring to FIG. 4, shown supported on the tower is
a rotary head 10 shown in two alternate positions 10A
and 10B. The rotary head is capable of traversing the
tower on a guide track 11 from a position near the top
of the tower (position 10) as shown in FIG. 4 to a posi-
tion near the bottom of the tower (position 10B). In
addition, the rotary head is capable of traversing to the
interior of the tower (position 10B) by means of parallel
transfer tracks 11A which permits the rotary head to
align with an internal drill pipe carousel 12 whereby the
rotary head may be connected to one of the drill pipes
in the carousel aligned with the centerline of the rotary
head when in the interior position as shown by refer-
ence numeral 10B in phantom. Transfer from the track
11 to track 11A is accomplished by means of switch
gates which are known in the industry and are not
shown.

In a typical carousel the drill pipe 8 is captured at the
top end in radially disposed slots in a circular plate 13
and are retained in the radially disposed slots by means
of an encircling ring (not shown) which captures the
drill pipe in all but the one position where transfer is
made—typically the front-most drill pipe (37 shown in
FI1G. 3) which aligns with the rotary head in the interior
position. The lower end of the drill pipe is supported on
the carousel which is synchronized top and bottom by a
centralized tube 14 as best seen in FI1G. 3, the drill pipe
being conventionally supported in cups 15 which se-
curely hold the tube in position as the carousel rotates.
Referring to FIG. 2 the carousel rotates in the counter-
clockwise direction as shown in relationship to the
transfer arm of the present invention, to unload the
carousel. However, it should be understood in this de-
scription that clockwise rotation is utilized to load the
carousel with the transfer arm located as shown.

For purposes of the present invention support cups'15
are shown mounted to the lower table 16 of the carou-
sel. The support cups 15 are typically short cylindrical
sections having essentially one-half of the periphery
extended for a considerable distance to form a scooplike
projection 17 on the cup to provide additional support
as the pipe is withdrawn from the lower portion of the
cup when in the angle drilling position.

According to prior art, once the rotary head is con-
nected to the upper end of the drill pipe and the drill
pipe withdrawn from the lower end of the support cup,
it 1s still not in line with the drill string. The driller must
then manually hoist the lower end of the drill pipe and
support it until it could be positioned so it might be
connected to the upper end of the drill string, whereby
drilling could commence.

According to the present invention a drill rod trans-
fer arm 1s provided, as best seen in FIG. 3. The transfer
arm comprises a support arm 20, attached to the tower
by means of a tower mounting pivot 21. The arm 20 is
moved to alternative positions by means of a hydraulic
cylinder 22 connected to the tower at cylinder pivot 23
and to the transfer arm 20 at pivot 24.

‘The mounting pivot 21 and the pivot 24 for the hy-
draulic or pneumatic cylinder are chosen in such a man-
ner as to allow the support end 25 of the transfer arm 20
to describe an arc between the centerline of the drill
string 30 and the centerline 31 of the drill pipe in the
carousel radially oriented in the position closest to the
drill string. The support end 25 of the transfer arm is
shaped so as to form a semicircular support 26 for the
drill pipe in the transfer from the carousel to the center-
line of the drill string. In addition, the reverse side of the
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support arm 20 is provided with a concave relief notch
27 which permits the transfer arm to fit between the
pipe being transferred and the first pipe to be stowed.
As shown in FIG. 3, counterclockwise rotation is uti-
lized to unload the carousel. Clockwise rotation would 3
be utilized to load the carousel.

The general orientation of the transfer arm relative to
the carousel and the drill string is shown in FIG. 3. Also
shown is the orientation of the carousel and the drill
string relative to the tower 3, and the rotary head side 10
track 11. Although not at the elevation shown by cross
section 3—3 on FIG. 1, FIG. 3 shows the position of the
upper guide tracks 11A relative to the centerline of the
drill pipe which would be at reference numeral 31.

In operation, the drill pipe 8 would be stationed in the 15
carousel with each of the support cups 15 loaded with a
length of drill pipe 8. As viewed in FIG. 3 the transfer
arm 20 would be in its arcuate position all the way to the
right resting on the first loaded pipe at position 36 and
In a position to the interior of the first unloaded pipe at 20
position 37.

During transfer of the drill rig to the drill site typi-
cally the carousel would be full of drill pipe and one
ptece of drill pipe would be connected to the rotary
head and supported at its lower end by partly projecting 25
through the centralizer 18, in the tower bottom. The
centralizer is a bearing which stabilizes the drill pipe, at
the tower bottom, during the drilling process.

Upon arrival at the drill site, the sequence of opera-
tion would then be to position the drill rig at the loca- 30
tion of the hole to be drilled and tilt the tower to the
required tilted position to drill the angle of drilling
required. Drilling would then be started by lowering
the rotary head and driving the drill pipe attached to the
rotary head through the centralizer into the ground. 35
The drill pipe would be provided with a drill bit at its
lower end to produce the necessary cutting action to
permit the drill pipe to progress into the ground.

Upon reaching the lower terminus the rotary drill
head would be reversed thereby unscrewing it from the 40
drill pipe in the drilled hole. The rotary head would
then be raised in the drill track 11 to the top of the tower
where it would be transferred to transfer track 11A by
means of well-known gate means. Thereafter it would
again be lowered on transfer track 11A to the point 45
where it would contact the drill pipe at position 37 (as
shown in FIG. 3). The rotary head would then be ro-
tated to connect it to the drill pipe at position 37. The
rotary head would then be raised in the transfer track
11A to a position on drill track 11. The hydraulic or 50
pneumatic cylinder 22 would be extended by introduc-
tion of pressure fluid from a suitable power source 7
thereby raising the bottom end of the drill pipe at posi-
tion 37 to alignment with the hole to be drilled at cen-
terline 30.

The rotary drill would then be turned on for rotation
and the rotary head 10 would be progressed downward
in the guide track 11 to produce the start of the drilled
hole. Upon reaching the lower terminus 10A the rotary
head would be reversed thereby unscrewing it from the 60
drill pipe in the drilled hole. The rotary head would
then be raised along the guide track 11 to the upper
terminus where it would be transferred on to the trans-
fer track 11A by means of well known gate means,
lowered to the point 10B where it would contact the 65
drill pipe at position 38 which would now have been
rotated to the position formally occupied by position 37
in a counterclockwise fashion.
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The transfer arm, having previously been retracted
after dnlling started to its innermost position is now
behind drill pipe 38. The rotary head is then rotated to
couple the rotary head with the drill pipe in position 38
and the drill pipe is thereafter lifted out of the carousel
cup by means of the rotary head and transferred in the
matter previously described to the position in alignment
with the drill string, the rotary head being thereafter
again lowered and rotated to effect coupling with the
drill pipe in the hole. Thereafter rotation and lowering
of the rotary head effect continued drilling of the drill
hole.

Upon completion of the stroke, by the rotary head
reaching the lower terminus, the process is repeated to
pick up the drill pipe in position 39 and the sequence is
repeated again and again as often as necessary to effect
the depth of drill hole required.

Upon completion of the drilled hole the entire se-
quence is reversed placing the individual drill pipe in
the carousel and rotating the carousel in the clockwise
manner, in this case, until the last drill pipe is inserted in
the carousel. When the last drill pipe is replaced, the
transfer arm is captured between the first removed drill
pipe and the last removed drill pipe which fill the carou-
sel.

It should be understood that the design of the outer
transfer arm with the cylindrical pipe segment forming
the semicircular support for the drill pipe and the con-
vex cutout 27 on the reverse portion of the transfer arm
are important features of the invention in that they
permit the transfer arm to remain in the carousel behind
the last removed drill pipe with the first removed drill
pipe remaining in its position without interference from
the transfer arm. This permits the carousel to handle its

full component of drill pipe.

As previously mentioned the elongated support cups
15, having the radially inward half of the support cup
extended to form a scoop like device for support of the
drill pipe removes some of the strain of support from the
transfer arm as the tube is removed from the cup. The
location of the pivot 21 and the pivot 24 along with the
length of the transfer arm 20 should be chosen to have
the semicircular support end of the transfer arm tra-
verse between the centerline of the drill pipe to be posi-
tioned and the centerline of the drill string.

Having described our invention in terms of a pre-
ferred embodiment it is recognized that variations may
be made therein without departing from the invention
as set forth in the claims.

We claim:

1. A transter arm for controlling and positioning the
lower end of a drill pipe upon removal from a stored
position in a circular carousel to an aligned position
with a drill string comprising:

a lever arm interspaced between said carousel and a
drill string centerline having pipe support means at
one end and a pivot means at its other end;

means for rotating said lever arm about said pivot
means to traverse said pipe support means from a
position where said drill pipe is stored in said car-
ousel to a position in alignment with said drill
string centerline;

sald pipe support means having a cylindrical pipe
segment in an orientation such that it is substan-
tially open toward said drill string and substantially
closed toward said carousel; and

sald lever arm including a recessed means spaced
apart from and radially inward and opposite open-
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ing to said support means to accommodate close

quarter drill storage in loading and unloading said
carousel.

2. The transfer arm as defined in claim 1, wherein said
pivot means is attached to a drill tower.

3. The transfer arm as defined in claim 1, wherein said
means for rotating said lever arm comprises a pressure
fluid cylinder having one end attached to said lever arm
by means of a pivot point and its other end attached to
a drill tower.

4. A transfer arm for controlling and positioning the
lower end of a drill pipe upon removal from a stored
position In a circular carousel to an aligned position
with a drill string comprising:

S

10

a lever arm interspaced between said carousel and a 15

drill string centerline having pipe support means at
one end and a pivot means at its other end;
means for rotating said lever arm about said pivot

means to traverse said pipe support means from a
position where said drill pipe is stored in said car-
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ousel to a position in alignment with said drill
string centerline; and

said lever arm including a recessed means spaced

apart from and radially inward and opposite open-
ing to said support means to accommodate close
quarter drill storage in loading and unloading said
carousel.

5. The transfer arm as defined in claim 4, wherein said
pipe support means includes a cylindrical pipe segment
in an orientation such that it is substantially open
toward said drill string and substantially closed toward
said carousel.

6. The transfer arm as defined in claim 4, wherein said

- pivot means is attached to a drill tower.

7. The transfer arm as defined in claim 4, wherein said
means for rotating said lever arm comprises a pressure
fluid cylinder having one end attached to said lever arm
by means of a pivot point and its other end attached to
a drill tower.
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